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1. INTRCDUCTION

A. Annual Contracting

Typically, Department of Defense contracts have been annually negotiated,. 14
the procured items are regquired in quantities that span several years, then
successive annual contracts are awarded competitively each year. The
contractor must set up his assembly line, hire emplaoyees, and negotiate
contracte witn vencors and suppliers for the2 one year guantity. The ne:t
yvear, since the contract 13 awarced 1n a competitive environment, a diftferent

contractor may win the award. The entire process must then be repeated.

I+ the second contract is awarded to the same contractor that received the
first, then most of the tooling, hiring and subcontracting actions will be
avoided. This will decrease the cost the ccontractor incurs and the price

that the govzrnment will pay.

E. Multivear Contracting

Mualtivear procurement i3 a method of procuring items over several years uncar
one contrackt. A multiyear contract may hold several economic advantages ovar
annual contracts. Since a multiyear contract involves a large number of
units from a single contractor, fixted costs are amortired over fthe larger

quantity. This will reduce the unit cost of the item cr encourage a

contractor to modernize production facilities, or both.




Several other factors that will be discussed later lower the unit cost of the
item. Also, the contractor work force will be stabilized because of the

longevity of the contract.

Congress, however, has had reservations about approving multiyear contracts.
Budgeting fle:xibility is hampered because money must be approved for the
program each vear or a large cancellation fee will be paid. Froblems witn

front load2ad costs also discourage the use of multiyear procurement.

The effect or multiyear procurement on competition in the defense industry :s
debatable. The large dollar amounts and the promise of stability may
encourage competition, but the relative infrequency of contracts may weatkan

competition,

In the National Defense Authorization Act of 1988 and 1989, only those
multiyear candidates that showed estimated savings of twelve percent or
greater were approved. A difficulty eiiists in determining with confidence
what percent savings will actually be realized. This paper will discuss the
above ideas and attempt to gquantify the advantages and disadvantages. The
results wil! b2 used 1in forecasting costs for items purchased using multivsar
procurement in the Tank—-Automotive Command (TACOM) Wheeled Vehicle Cost

Analysis Branch.

C. Cz2ndidate Selection 7 eria

The criteria used i1in the selection of multiyear procurement candidates for
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congressional approval are riqgornous and are created to avoid situations in
which the government will be liable for large cancellation costs. A
candidace program must be a stable program in terms of the quantity, design
and funding. A large degree of confidence must exist in the candidate’s
management skills and production capabilities. The last criterion, which
this paper addresses, is that the costs of both the multiyear contract and
the geparate annual contracts must be known with a reasonable amount of
confidence and the government must realize some savings by opting for the

multivyear contract.

D. Cost Sstimating Froblems

Although multiyear procurement i1s not a Nnuw idea, relatively little data is
available to odevelop estimates of the savings associated with this
contracting method. Ideally, fraom a cost analyst’'s viewpoint, a request fcr
propnsal will call for both an annual contract propesal and a multiyear
proposal. The estimate can then be assembled based upon the data in the
proposals. The TACOM procurement office does not feel comfortable with this
idea because 9f the possibility of a buy—in on the annual contract. A buy-1n
15 when the contractor presents a low initial estimate i1in order to win ths
contract, while planning to increase the cost in the follow-on contracts when
it has &an advantage over the competiticn. One solution would be to reguest a
proposal on the annual contract with several option years also costed
separately, This would allow the governma2nt to detect any buy-in situatiscns

and also provide reliable data for the cost estimating purposes.
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Until reliable historical data is obtained (or the contractors submit
trustworthy annual and multiyear caontract proposals), the cost estimator will
have a dif+icult time developing reliable cost estimates for the savings.

The increased attenticen to multiyear procurement recently has increased the
visibility of these estimetes. In an attempt to develop a useful method of
estimating the savings, a survey of some of the major contractors far Army
wheeled vehicles 1s used. The survey yields percant savings associated with

i

different cost categories based upon the opinions of the major producers.

Caution should be used in applying the figures found in this report. It must
be remembera2d that the survey participants produce wheeled vehicles for the
Army. Most of these vehicles are largely nondevelopmental items (NDI). As
such, the results are probably different than those that would occur in a
survey of contractors involved with developmental items. The distinction
here is noi i1in terms of the cost of the developmental work — this paper
addresses cnly procurement contracts - but in the fact that a NDI producer
uses equipment and technology that also has a commarcial market. A defenss
specific developmental item which has no commercial market will probably
realize benafits to a greater degree under a multiyear procurement tham NDI

items,

2. ADVANTAGEZS AND DISADVANTAGES OF MYF

There are several areas that MYF proponents believe will result in




advantages to the government and the country as a whole when compared with
annual contracts. The unit cost of the end item will decrease. The labor
pool will be stabhilicted and the worker’'s morale (and presumably productivity)
will increase for the MYF contractor as it is virtually assured of several
years with no break 1n production. Flant modernization will appear more
attractive to the contiractor, and the contractor’s surge capability may
increase allcowing for a much gquicker conversion from peacetime to wartime
conai1ticns. Also, cocmpetition for government contracts may increase becausea

of the large c¢cllar amounts involved and the stability that the long

contracts promise.

1. Modernization vf Facilities

Since a multivear contract contains larger gquantities than an annual
contract, the opportunity for initial investments into production faciliti=s
is much greater than under a single annual contract. With no guarantee that
it will recieve the follow-on contracts, the producer must recuperate all the
initial nomnrecurring costs in the one year. This drives the price of each
unit up and could cause the contractor to lose the bid. With this
constraint, a contractor 1s less willing to update assembly line processes.
However, wn2n nondevelopmental items (NDI) are the procured system, many of
the contractcrs also have large commercial markets. These contr actors are
motivated to continuously imarove their processes by market pressures outside
the department of defense, so the effect of multiyear procurement on the

cortractor’‘s willingness to modernize 1ts facilities is not as si1anificant as

it would bz for developmental systems where the commercial market does not




exist. Nevertheless, an NDI producer will be encouraged to take advantage of

the investment opportunities available under multiyear procurement contracts.

2. Reduced Unit Costs

The unit cost of a weapon system may be lower under a multiyear contract
because of saveral factors. Labor, raw materials, overhead, capital
investment, tooling and subcontractor/supplier costs all affect the unit cost
of the system.

a. Labor Cost

Labor costs may be reduced for two reasons. The first 1s the longer duration
of the contract, which allows more efficient labor force planning. Wwhen a
contractor is awarded an annual contract, the labor force is planned for the
one year oniv. This may require hiring and training new employees. if a
different contractor was to be awarded the second contract themn people would
have to be hired and trained again for the new company. Each time that a
contract 1s awarded to a new contractor, the government winds up paying extra
for the training and hiring costs that the contractors incur. It 1s possible
that successive annual contracts could be awarded tu the same contractor and

these costs would not reoccur.

There is still another advantage in the labor pool category that multiyear
contracts nold over annual contracts. The stability and duration of the

multiyear contracts allow for longer range planning and more flexibility to

the contractor. If the guantity initially expected was to change, then the




contractor under a multiyear would be able to adjust to the change in a more
efficient way than the contractor under an annual contract. While one of the

criterion for multiyear procurement approval is that the quantity of vehicles

to be procured is stable, the possibility of changes still exists.

The second reason for reduced labor costs is due to the effects of learning.
If a multiyear contract i1s awarded, then the effects of learning accumulate
over the i:fe of the contract. If annual contracts are awarded, then the

effects ot l2arning only accumulate over the one year of the contract. Each

new contract awarded takes us back to the beginning of the learning curve.

b. Materi1al Cast

contracts. The large quantities and the extended duration of the multiyear
contract allow the contractor to purchase in econaomic lat quantities more

frequantly than an annual contract would allow.

|

Raw material costs also contribute to the decrease in unit cost for multiyear
|

\ Econcmic lot guantities are defined as the optimal quantity to be purchasec

|

periodicaily in terms of demand, cost of maintaining inventory and the cost
of reordering. The contractor under a multiyear procurement will be allowed
more freedz-m cver the quantity of supplies/components that are purchased. In
annual contracting, quantities purchased are much more restrictive. The +act
that fewer units ere to be purchased under each contract confines the

producer from arranging the ordering and delivery of supplies and components

in time frames that would reduce the cost. For short lead time items, this

~




may be a small restrictioni but for longer lead time items, the effect on the

cost can be significant.

c. Qverhazad Costs

A contractor’'s overhead cost may be reduced because of the duration of a
multiyear contract. Similar to the reasons behind the labor savings. the
production prccecss may be planned more efficiently. The stability of a
multiyear ccocrntract allows the contractor toc use prcduction methods that wiil

decrease overhead, such as a "just 1n time" productionlassembly processes.

d. Nonr=2curring Costs

Nonrecurring costs are amortized over the quantity of the vehicles purchased
in determining the unit price that appears in a contract. For a given dollar
amount gf nconrecurring initial investiments, the larger guantity of vehicles
in a multiy=ar contract results in a lower per unit nonrecurring cost than

for an anrual contract.

This nonrecurring cost idea could be looked at in another way to show anctier
advantage that multiyear procurement may have over annual procurements, The

contractor may be able to invest a greater amount of money into

productivity--improving equipnent or technolecgy while still keeping the



amortized nonrecurring costs at the same level or lower than that of the

annual procurement. These productivity improvements will further decrease

the labor costs that have already been discussed. In either case the
government will benefit. Elther lower costs will appear in the contract or
the technolocical and manufacturing base of the defense industry will be
improved. This improvement in the defense industry will filter into systems

that are nct procured through multiyear contracts.

While the above mentioned benefits may seem enticing to a government
attempting to allocate its limited resources in the most efficient way., thsra
are some drawdacks to multiyear contracts that should also be considered. In
ordar to encourage initial i1nvestment to improve a contractor’s producticn
facilitites, the govermmant should be willing to guarantee reimbursement for
a large portion if not all the contractor’s nonrecurring investment costs.
This may result in a large sum of money that the government will be liaonle
for 1f the contract is cancelled. Also, 1n approving the multiyear contract,
future congress=2s will be saddled with the responsibility to fund programs
that th=2y nad no cwntrol over, or risk large losses du= to cancellation
charges. Tn2 multiyear contract may contain front loaded costs in order to
recuperats tha contractors i1nitial investment quicker and lessen whatever
losses the contractor would incur in a cancelled multiyear contract. Also,

cpponents of MYF claim that competition in the defense industry will decrease

hecause of the i1infrequent contract awards.




3. COST ESTIMATING

A. Contractor Survev

A survey cf sS1: of the more prominent tactical wheeled vehicle manufacturers
was conductec bv TACOM's Cost Analysis Wheeled Vehicle Branch. This survey
included guestions that would give saome indication of how much cost savings
woulld be realized for multiyear procurement acquisitions over anmnual
aquisitions. Th2 question portion of the survey is append=d to this repcrt.
The compan:2s surveya2d were Navistar International Transportation
Corporation, Seneral Motors Military Vehicle QOperations, Oshkosh Truck
Company, Teledvne Continental Motors, AM General Division of LTV Missile and
Electronics Group, and BMY., Fersannel from various levels of management and
different levels of experience with government contracts were asked to
responc tc fourt=en questions touching on difrerent areas of potential

savings to the government due to multiyear corntracting.

The first section of the survey contains si1x¢ guestions addressing perceilved
benefits. Trhe surveved individuals w2re asted to respond on a scale of cne
to sevar w10 one being strang disagre=sment, four being neutrail, and seven
ceing strengiy agree. These guestions were meant to qualitatively determine
whether poZi2nt:al advantages exlist in the areas of average unit costs,

contract acdmin:strative costs labor costs, stabilized manpower loading,
1 g

plant moderr:zation and vendor competition.




Tihe second and third sections af the survey attempt to quantitatively
estimate the savings that the government would realize during multiyear
procurement acquisitions. Both sections are based on a scenario that
involves the procurment of 4000 ten ton trucks aover a five year period with
guantities divided =squally over each year. Two methods of procurement are

involved. A five year multiyear procurement is to he compared to five annual

competitive contracts.

Section two of the survey places the estimates in the time frame befora any
coniract awards. Therefore, the second secticon of the survey would give a
measure of the estimated savings that the government would realize if it 1Is
assumed that the same ccntractor does not receive all five contracts. The
topics addressed 1in this section are labor savings, labor overhead, materisl
and subassembly cost, material overhead, tooling, other nonrecurring costs,

praopos2l preparation and G¥A rate.

The third section is intended to determine the effect of having the same
contractor receive all five annual contracts. The cost savings in the third
secticn are sipected to be lower than those in the second since the tnird

csection iz closer to the situation of a multiyear contract.
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B. Survey Resu
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The survey responses for section one were analyzed to determine how strongly
the contractors felt savings would be realized in different areas. The
responses were averaged and tested for statistical significance. All the

responses proved significant and the resulting ratings are listed below;

COST CATEGORY AVERAGE RESFONSE
Reduced average cost Agree/Strongly agree
Increased contract admin costs Disagree/Slightly disagree
Reduced labor costs Agree/Slightly agree
Stabilized prod manpower Strongly agree
Decreased plant modernization Disagree
More vendor caompetition Agree

From the above results, cost savings to the government will occur in several
areas. Administrative costs will decrease due to the lower number of
proposals prepared, less production planning time, and fewer ordering actions
between the contractor and the government and the contractor and its
subcontractors., Labor cost will decrease because of efficient staffing and
increased learning. The increased competition at the wvendor level will lower
the cost the contractor pays. These factors together will decrease the unit

cost of each item purchased.
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The country’s defense industry will be strengthened because of the stabiliced
production manpower and plant modernization. These factors may not result in
monetary savings to the government apparent in the multiyear contract, but

overall, recult 1in a better economy.

The survey responses in sections two and three were analyzed to develop a
cost savings factar for multiear procurement over annual procurement. Since
the advantages of multiyear procurement are being investigated, a one sided
hypothesis %2st is used wiith the null hypothesis being that no advantage
exists for muitiyear procurement. I+ the test proves statistically
significant. then the averag=s of the responses is the cost savings factor.
Also, for use in sensitivity analyses, the standard deviation 1s provided.
The statistics are based upon 14 data points for each question. All the

results were found to be statistically significant.

Section Two Survey Results

FERCENT SAVINGS

AVERAGE STANDARD DEVIATION

Labor Uniz Cost T.27 3.8581
Direct labcr overhead 6.352 4.073

Material/subassembly cost g8.61 2.8835
Material ovzrhead &.89 4.1803
Tooling 13 .42 11.153

Other nonrecurring 9.42 8.2431
Froposal preparation 10,33 T.7144

w
a
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H
®
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=
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Section Three Survey Results

FERCENT SAVINGS

AVERAGE STANDARD DEVIATION

Tooling ' 4.40 8.14676
Cther nonrecurring 3.64 b.2496
Froposal gzreparation . 29 14,5219
GY¥A rate .93 5.1473

Those factors in section two are those that will ba used at TACOM. The
assumption inrerent in the factors is that different contractors will receive
the contract award in 2ach year. This is a worst case scenario in terms of
cost and wili result in a high estimate for the cost savings. Those rates 1in
section three are applicable when the assumption that the same contractor
will receive all of the successive contracts. This will give a low estimate

or the sawvings.

A proposal or a source that is developed from an industrial engineering
approach would be the ideal source for applying these factors. These types
0f estimat=2c .dentify the costs at the lowest level; thus, the amount of
material purchased, labor hours, tooling costs, administrative costs, etc.
may be eazily i1dentified and the appropriate factors applied to each
category. When the data is not available in this form (for example, a umt
cost of an it=zm is the only value known), then the analyst needs to develop a
methodology to estimate what portions of the cost may be attributed to each

category, be 1t by assuming certain percentages or

14




by analogy with similar systems for which an industrial engineering estimate
is available, or another method. Confidence in the estimate will be greatly

reduced under these circumstances.

The author hopes that the above values will be used with discretion. Each
weapon system purchased by the defense Department has its own peculiarities.
The above values are for situations that involve nondevelopmental tactical
wheeled venicles. Weapon systems that require a large amount of initial
tooling and developmental work will probably show larger savings. A similar
survey could b2 used to develop similar figures for developmental items. It
should be realized, however, that in order to ensure confidence Iin estimatass
of this sart and to develop a reliable cost database, requests for proposals
should require the contractors to return bids for both multiyear contracts

and a single annual contract.




SECTION I

The fcllicwing guestions relate to multiyear procurement issues.
Pleass answer each of the six statements below by circling one ol
sever ra2sponses. These seven responses are displayed on the
answsr scale that follows each statement.

¢. Fecx onw i rm’'s defense contracts, implementation of MY? will
raducs the erage unit cost for the life of the program.
3 4 S 6 7
neutral strongly
. agres

defense contracts, implementation of
administration cost.

X 2 3 4 5 6 7
sTTonslv neutral strongly
Cisagzas agree
11, Tcor my f':" s defsnse contracts, implementeticn of M¥YP will
oot -

in duced lebor costs.

- 2 3 4 g 6 7
sozzngly neutral strongly
cdisazzes agree
12. Tzz my £irm’s defense contracts, implementation of ¥7p will
help sza2zilize our production wcnpower loadlng.
z 2__. 3 4 5 6 7
szrzngly neutral strongly
Ciezgzese agree
13. 7z rmy firm’'s defense contracts, implementation of MYP would
decrszss mcdernization cf production cepability.
- 2 3 4__ 5 6 7
stocengly neutral strongly
dizsacree agree
14. wiZsspread use of MYP contracts would result in more vencors
ccrzeting for my firm’s subcontracted etfort.
Z 2 3 4 5 6 7
stzzngly neutral - strongly
cisagree agree

Aprendi




SECTION I

In this section, you are asked to compare multiyear procurement
and annual contracting. All questions will be asked in the con-
text ¢ the following situations.

Situation 1. The Army is planning to replace & 10 Ton
truck. Zudget *equlrements specify that these vehicles will be

purchzsed over the next five years. The total planned procure-
ment guantity *s 4000 vehicles, spread evenly over the five
years. The acguisition strategy in this scenario caells forxr Iive
comcetlitive anﬂual contracts to procure the trucks.

Sizuation 2. Assume the same 5Situation as above excep® tThat
the eccuisition strategy calls for the use of a single five-year
multivzar contract with contract cancellatien clauses for non-
recursinc costs. Quantities will again be evenly speced cver {ive
years '

Assumz that ycur firm is bidding under both situations at the
first yvzar of the program. Quantity in the ~ rst year is one-
fifzn of the total five-year program qua - . Undexr Situaticn I,
a succassitl bid in yeax one does not ¢ (e success in
follzw-zn contracts.
The c:cz2les below represent a percentage change for dififerent
tvpes ol cost. Based on the experience of your production
contrzcts for the last five years, please esti imate the cost
impaz: that would be the result of Situation II (MYP) ccmpazed to
Sitevation I (annual contracting).
15, ¥=27 would be the impact on direct labor cpst per unit
procuczd for a five-year multiyear contract compa*ed to one
nnuzl contzact?
! | | l | ! |
0= 15% 10% 5% No 5% 10% 15% 20%
cx Decrease Change Increzse oz
boold = more

16. Wizt would be the impact on direct labor overhead cost per
~oduced for a f;ve-year multiyear contract compared to one
cc

annual centract?
! | | I | | |
2)% 15% 10% 5% No 5% 10% 15% 20%
cz Decrease Change Increase or
no-e

mnore




17. what would be the impact on materiel and subassembly cost per
init togduced for a five-year multlyear contract compared to one
annual contract?
f ]
e I | I I | I I I
Il% 15% 10% 5% No 5% 10% 155 20%
(obs Cecxease . Change Increase cx
mCcCe : more
15 would be the impact on materiel overhead cost per unit
o) ZIcr 2 five-vyear multiyear contract ccmpared Lo one
an scntract?
] — ] —
JENg 1% 10% 0% No 5% 10% 155 203
c: Pecxease Change Increassa or
moz2 moTe
woulid ke the impact on tooling costs for & five-yearx
contract compared to one annual contract?
' q '
e .|, | I I . I l l.
Zlx i15% 10% 8% No 5% 10% 12% e
ot Lecrease Change Incrazse g

{
}
({0

20, whzt would be the . apact on ot.er nrecuTring costs ifor a
va-vsar nultivyear contract conpared .o one annual contract?

E I I I |

! I
23155 10% 5% To 5% 10

$ 15%° 20%
<z Decrease Change : Increase or
portobat] mors
21, whzt would ke the impact on cost of prepzring proposals icro e
five-vezr multiyear contract compared to one annual contract?
. | | | | | | 5
i3 15% 10s% 5% No 5% 10% 15% 20%
cs Decrease Change Increase c:
profab o) moze

l¢d be the impact on the General and Administrative
r 2 five year multiyear contract compared to a
1 contract?

I | I |

3 15% 10% 5% No

wmn—
o

|
105 158 20%

Decreasa Change Increase o

My e €y ——e
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SECTION 1O

In this section, you are asked to compare multiyear procuremen
and annual contracting. All qguestions will again be asked in the
contaxt oI the following situations.

Siztuaticn 1. The Army is planning to zeplace a2 10 Ton
T tudget reguirements specify that these vehicles will te
gurchzzzd over the next five years. The total planned pxocure-
ok tznTity is 4000 vehicles, spread evenly over the five
v Tne accuisition strategy in this scenario calls for iive
c sizive ennual contracts to procure the trucks.

el

“D‘icn 2. Assume

the same situaticn as above excert that
T iiicn strategy calls for the use 0% a single five-veax
melti ontract with contract cancellaticn clauses Zcox non-
razcursing ccsts. Quentities will again be ev ly staced over Iivs
vears.

As we are now at the end of the five year preocurement
j=ba jnder situation cne, your firm has been successiul in
wi five annual contracts. Compare estimated tctal costs
ic ive yvear multiyeer contract against five annual

N
1)

be the impact on tooling costs for a five-yeas
ract compared to five ennual contracts?

| | | l I

A
0

Assumes Feccuvz-
op a yearly sz:°:,

| I | l I
;3 40 30% 208 10% No 10% 203 305 40% 50%
by Decrease Change Increase or-
mooe more

Z:i. Whzt would be the irmpact on other nonre-¢__Lng costs for a
fivrz-vzzr multivear contract ccompared to iive annual contracts?
103 i5% 10% 5% No 5% 108 158 20%
b Decreas=a Change Increase o
o= noze
25. what would be the impact on cost of preparing progosals Icr &
five-vzzr multiyeaxr contract compared to five annual contracts?
| 1
B | | | _ [
it 15% 10% 5% No 5% 10% 15% 20%
-3 Decrease Change Increase cx
noX= ’ nore




2t would be the impact on G&A rate of a five-year multiyear
act compared to five annual contracts?

i
gl

| | |
Z7% 15% 10% 5% Ne 5% 10% 15% 20% |
cz Cecrease Change Increase or
ooz more

In this section, we are soliciting any comments you may have on ]
: r2's and con's of both of the acguisition stratecies
idrezszZ above. Feel free to make cormments concerning any asgecst
f multiyear vs. annual contracting. In pearticular, please
proviis comments which mey help to claxify responses 1o
individewal survey questions. !
1, Lzwz- cost labor and training requirements. 3
2. {Coszs sprexd over five years versus one year, 1
3, Me-z czmoetition and st2bility, long-term relaticnshipns.
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OPSEC REVIEW
(AR 530-1, Operations Security)

The purpose of the OPSEC Review (s tc preclude the in advertent
r- ‘ease of BEEFL (Essential Elemants of Priendly Infocrmation) and
u. tlassified/sensitive {information regarding TACOM programs, projects
and opergtions. EEFIl 1{s defined as any information which {f exposed
to foreign {ntelligence agenciea, would serve as intelligence {ndicators

and cthus ctend to compromise U.S. {ntentions, oparations, research,
development and technology.

The OPSEC Raview of information proposed for public release i3
conducted by the Security OJffice and techntcally qualified tndividual(s),
other than the author. Tris includen npeeches, papers, manuscripts,
reporte, technical manuals, etc., prepared by TACCM personnel and
contractors. The raviewer(s) datermines whether the benefit of vrelease
outweigh the potential darage to national gecurity.

Tho OPSEC reviewer(s) will indicate their concurrence with the release
of the informaticn by signing the statement helow:

1 understand the hostile intelligence interest in TACOM programs,

projects and operations.

I am -technicauy qualified to conduct an OPSEC Review of the
proposed for vrelsadse entitled: ESTIMAT 5’\‘6# MULTIVEAR

PROCUREMEN T (OST SAVINGS For NDT
' TRTICA L WHEELED VEHICLES

and have determined that 1its releass 1a clearly consistent with the

objectives of the TACOM OPSEC Program.

- Tachnical Review
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